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Environmental  Assessment 

f o r   D i m e t r i d a z o l e  

Not ice   o f   Oppor tuni ty   for   Hear ing  

1. Description  of  th 'e  Proposed  Action 

a. Proposed   ac t ion   and   regula tory   au thor i ty .  

The Food  and Drug Admin i s t r a t ion ' s  (FDA's)  Center  for  Veterinary  Medicine 

(Center) i s  p rov id ing   an   oppor tun i ty   fo r   hea r ing   on  a proposal   to   withdraw 

approval of the  new an ima l   d rug   app l i ca t ions  (NADA's) f o r   d i m e t r i d a z o l e   a o d  

to   revoke   the  new animal   d rug   regula t ions   re f lec t ing   approval  of t h e  NADA's 

(21  CFR 520.680,  558.240  and  556.210).  This a c t i o n  i s  be ing   t aken   i n  

acco rdance   w i th   s ec t ion   512(e ) ( l ) (B)  of t h e   F e d e r a l  Food,  Drug,  and 

Cosmet ic   Act   ( the   ac t ) ,  21 U.S.C. 360b(e ) ( l ) (B) .   Tha t   s ec t ion   r equ i r e s  FDA 

to   withdraw  approval  of an NADA i f   t h e  agency  f inds 

t h a t  new ev idence   no t   con ta ined   i n   such   app l i ca t ion  

o r   n o t   a v a i l a b l e   t o   t h e  [FDA] u n t i l   a f t e r   s u c h  

a p p l i c a t i o n  was approved, or tests by new methods, 

o r  test by methods  not deemed reasonab ly   app l i cab le  

when s u c h   a p p l i c a t i o n  was approved,  evaluated 

t o g e t h e r   w i t h   t h e   e v i d e n c e   a v a i l a b l e   t o   t h e  [FDA] 

when t h e   a p p l i c a t i o n  was approved, shows that   such 

drug i s  not  shown t o   b e   s a f e  for use   under   the  

cond i t ions  of   use  upon  the  basis  of which  the 

a p p l i c a t i o n  was approved **** 

The Center has   de te rmined   tha t   d imet r idazole  i s  not shown t o  be safe f o r  

use   wi th in   the   meaning   of   sec t ion   512(e) ( l ) (B)   o f   the  act because (a) new 

evidence  provides a reasonable   basis   f rom  which  ser ious  quest ions  about   the 

u l t i m a t e   s a f e t y  of d i m e t r i d a z o l e  and t h e   r e s i d u e s   t h a t  may r e s u l t   f r o m  i t s  

use may be i n f e r r e d ,   ( b )  new evidence shows tha t   t he   d rug  is  no longe r  

shown t o  be s a f e  by adequate  tests by a l l  methods  reasonably  appl icable ,  

and ( c )  new evidence shows t h a t   t h e   l a b e l e d   d i r e c t i o n s   f o r  u s e  have not 

heen  followed i n   p r a c t i c e  and a re   no t   l i ke ly   t o   be   fo l lowed  i n  t h e   f u t u r e .  
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Under 21  CFR  25.31b, FDA is required to  prepare  an  environmental  assessment 

of the  proposed  action  to  determine  whether  the  action  may  significantly 

affect  the  quality of the  human  environment  under  the  criteria i n  40 CFR 
1508.14  and  1508.27. 

b. Underlying  pu.rpose  and  need  for  the  proposed  action. 

Dimetridazole (l,%-dimethy1-5-nitroimidazole) belongs  to a  class  of 

compounds  called  5-nitroimidazoles, some of  which  are  used  to  treat 

protozoal  diseases  in  man  and  other  animals.  Dimetridazole  is  approved  for 

use  in  turkeys (1 for  the  prevention  and  treatment,  and  as  an  aid  in  the 

control  of  hlstomoniasis  (blackhead,  infectious  enterohepatitis), (2) for 

growth  promotion,  and  (3)  for  improved  feed  efficiency  (21  CFR  558.240  and 

520.680). Section 5518.240  provides  for  continuous  use  at 0.015 to  0.02 

percent  (136  to  182  grams  per  ton)  in  feed  and  for  use for not  more  than 7 
days  at  0.06  to 0.08 percent  (544 to 725  grams  per  ton) in feed.  Section 

520.680a  provides  for  continuous  use  at 0.01 or  0.02  percent in drinking 

water  and  for  use  fox 5 days  only  at 0.04 percent in drinking  water. 
Section  520.680b  provides  for  the  use  of  one  125-milligram  tablet  for 1 to 

10 pound  birds  and  for  use  of  two  125-milligram  tablets  for  birds  weighing 
more  than 10 pounds. The  regulations  specify  a  5-day  withdrawal  period. 

In the  FEDERAL  REGISTER  of  November 13, 1964 (29 FR 15255) FDA established 
a  tolerance  of  zero  for  residues  of  dimetridazole  in  uncooked  edible 

tissues  and  eggs  of  turkeys  (current 2 1  CFR 556.210). Dimetridazole  has 

also  been  widely  misused  for  the  prevention  and  treatment of dysentery in 

swine, a species  in  which  use  of  the  drug  has  not  been  approved. 

Data  presented in the  notice of opportunity  for  hearing (NOOH; copy 

attached)  for  dimetridazole  demonstrate (1) that  there  are  serious 

questions  about  the  safety of dimetridazole  and  the  residues  that  may 

result  from  its  use, (2) that  the  data in the  NADA's f o r  dimetridazole no 

longer show, by  all  tests  by all  methods  reasonably  applicable,  that 

dimetridazole is safe!,  and (3 )  that  dimetridazole is widely  misused  in 

swine  and  that  such  misuse  is  likely  to  continue  unless  approval  of  the 

NADA's is withdrawn.  For  these  reasons,  the  Center is proposing  to 

withdraw  the  approval of the NADA's for dimetridazole. 
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C. How the  proposed  action  addresses  the  problem. 

Withdrawal  of  approval  of  the NADA’s  f o r   d i m e t r i d a z o l e  w i l l  remove the   d rug  

f rom  the   marke t   and   e l imina te   the   po ten t ia l   for   the   d rug   to   be   used   in  

food-producing  animals.   This  action w i l l  consequent ly   e l imina te  human 

exposure   t o   po ten t i a l ly   ca rc inogen ic   r e s idues  of d i m e t r i d a z o l e   i n   e d i b l e  

turkey   t i s sues ,   and   because   the   d rug  i s  misused i n  swi?e, i n   e d i b l e   s w i n e  

t i s s u e s  as well. 

2. Environmental   Introduct ions as a Consequence  of  the  Proposed  Action 

a. Approved  uses, for   which  the  approval  would  be  withdrawn. 

Marsden (1971) desc r ibes   t u rkey   r ea r ing  practices f o r   r a n g e s   ( p a s t u r e ) ,   i n  

confinement ,   or  by a combination of range and conffnement.  Range  rearing 

p r o v i d e s   b e n e f i t s   f r o m   d i r e c t   s u n l i g h t ,   e x e r c i s e ,   f r e s h  a i r ,  and reduced 

feed   cos ts .  However,, range   rear ing  may become unprof i tab le   because  of 

l o s s e s   f r o m   s o i l b o r n e   d i s e a s e s ,   i n s e c t s ,   p r e d a t o r s ,  and adverse  weather  

condi t ions.   Turkeys are gene ra l ly  moved to  the  range  from  the  brooder 

house when they are abou t   e igh t  weeks o ld .  One range  rear ing  method,   the 

Minnesota  Plan,  invo:lves moving b i r d s   t o  a c lean   loca t ion   once   every  7-14 
days  and  the  use  of a range  once  every 2-4 years .   This  method s t i p u l a t e s  

the   use  of 1 acre of range p e r  250 b i r d s  per  year  and i s  gene ra l ly  

r e s t r i c t e d   t o   r e a r i n g  a maximum of 4,000 b i r d s  a t  a time. The Minnesota 

P lan  is of t e n  effective i n   p r e v e n t i n g   s o i l b o r n e   d i s e a s e s  and parasites, 

a l though  contaminat ion by so i lborne   d i seases   o rganisms  can   occur .  

Conf inement   rear ing   in   houses   requi res   the   use  of  bedding  and  eliminates 

access t o  a yard  or  :range. It i s  a r e a r i n g  practice tha t   has   been   wide ly  

adopted  because i t  o f f e r s   p r o t e c t i o n   a g a i n s t   l o s s e s  from  predators,   adverse 

weather ,   so i lborne   d : t sease ,  and i n s e c t s ,  i t  lowers   land  and  labor   costs ,  

and i t  p r o v i d e s   f o r   b e t t e r   c o n t r o l  of turkey  production.  Disadvantages 

fnc lude   h ighe r   cos t s  of housing  and  equipment,   increased  r isk  from 

r e s p i r a t o r y   d i s e a s e  and cannibalism,  and more danger  from  overcrowding. A 

combination of range and confinement   rear ing i s  provided  through  the u s e  of 

a confinement  house  with a range   or   yard  ,321 e i t h e r  side of the  house. 

Turkeys are confined a t  n i g h t  and dur ing   adverse   weather ,  and l e f t  o u t s i d e  
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i n  one  of the   yards   dur ing   the   day .  The combinat ion  rear ing method o f f e r s ;  

t h e   b e n e f i t s  of p ro tec t ion   f rom  p reda to r s  and  adverse  weather,  as well as 

access t o   s u n l i g h t ,   e x e r c i s e ,  and f r e s h  air. Yards  are  used i n   a l t e r n a t e  

yea r s   t o   he lp   min imize   con tamina t ion   o f   so i l .  One a c r e  p e r  250 b i r d s  i s  

the  space s p e c i f i e d   f o r   y a r d s .  However,  once soi l   has   been  contaminated by 

disease-causing  organisms,   preventat ive  medicat ion i s  o f t e n   u t i l i z e d   t o  

p reven t   d i sease   occu r rence .  

One of t h e  maj.or s o i l b o r n e   d i s e a s e s  of tu rkeys  i s  h is tomonias i s .  

His tomonias i s  is a parasi t ic  d i s o r d e r  of t h e   d i g e s t i v e  system of many 

g a l l i n a c e o u s   b i r d s .  The turkey  i s  one of t he  most s u s c e p t i b l e   b i r d s   t o  

h i s tomonias i s ,   e spec ia l ly   f rom i ts  4 t h   o r   5 t h  week (Lund,  19721, bu t  

turkeys  of a l l  ages  are s u s c e p t i b l e   t o   t h e   d i s e a s e  (The Merck Ve te r ina ry  

Manual,  1979).  Chickens are no t  as suscep t ib l e   t o   t he   d i sease   bu t   r ema in  

carriers l e a d i n g   t o   t h e   b a s i c  management rule tha t   tu rkeys   should   no t   be  

r ea red   w i th   ch ickens   o r  on range  where  chickens  have  been  produced  during 

the   p rev ious   s eve ra l   yea r s  (McDougald,  1984). The d i s e a s e  syndrome was 

f i r s t   d e s c r i b e d  by Smith  (1895). It  is  cha rac t e r i zed  by n e c r o t i c   f o c i  of 

t h e   l i v e r  and u l c e r a t i o n  of t h e  ceca (NcDougald,  1984).  Histomoniasis i s  

caused by the  protozoan  Histomonas  meleagridis,  which is  p r i n c i p a l l y  

t r ansmi t t ed   f rom  hos t   t o   hos t  by Heterak is   ga l l inarum,  a common cecal worn 

of domest ic   and  several   species   of   wild  gal l i form  birds   (NcDougald,   1984;  

Lund,  1972; Lund and  Chute,  1971,  1972, & 1974). - H. ga l l i na rum  a lone  may 

not   cause   apprec iab le  harm i n  the h o s t  (Lund  and Chute,  1974). - H. 
gal l inarum  depends  heavi ly   on  ear thworms  for  i t s  t r ansmiss ion  and s u r v i v a l  

o u t s i d e  a h o s t   b i r d  (Lund,   1974) ,   a l though  a r thropods   inc luding   f l i es ,  

grasshoppers ,   sowbugs  and  cr ickets ,  may s e r v e  as mechanical   vectors  

(McDougald, 1984). 

Dimetridazole is approved  for   the  prevent ion  and  t reatment ,   and as a n   a i d  

i n   t h e   c o n t r o l  of h i s t o m o n i a s i s   ( b l a c k h e a d ,   i n f e c t i o u s   e n t e r o h e p a t i t i s )   i n  

turkeys  (21 CFR 520.680  and  558.240).  These  approvals will be  withdrawn i f  

the   p roposed   ac t ion  becomes f ina l .   Bes ides   d ime t r idazo le ,   s eve ra l   o the r  

animal d rugs   i nc lud ing   i p ron idazo le ,   n i t a r sone ,  and  carbarsone  have  been 

approved  for  use i n  the   t rea tment ,   p revent ion ,   o r  as a n   a i d   i n   t h e  controml 

of h i s t o m o n i a s i s   i n   t u r k e y s .  
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Dimetridazole  is  also  approved  for  improved  growth  promotion  and  improved 

feed  efficiency in turkeys.  These  approvals  will  be  withdrawn if the 

proposed  action  becomes  final.  Other  animal  drugs  including  bacitracin, 

bambermycins,  arsanilic  acid,  ipronidazole,  chlortetracycline, 

erythromycin,  oleandcbmycin,  penicillin,  roxarsone,  and  carbarsone  in 

combination  with  bacitracin  are  also  approved  as  growth  promotants  in 

turkeys. 

The  NADA’s  for  dimetridazole known to  the  Center  and  affected  by  the 

proposed  notice  of  opportunity  for  hearing  are: 

FIRM NADA NO. DATE  APPROVED 

Salsbury  Laboratories,,  Inc. 14-145 0 1 / 2 1 / 6 4  

Salsbury  Laboratories,  Inc. 14-345  11 /13 /64  

Salsbury  Laboratories;,  Inc. 14-613 0 3 / 1 9 / 6 5  

The  approval  of NADA 36-826 for  dimetridazole, held  by  Albers  Milling 

Company  (Division  of  Carnation  Company),  was  voluntarily  withdrawn  and will 

not  be  considered  fusther in this  document. 

b. Magnitude  of  uses  for  which  the  approval  would  be  withdrawn. 

_ .  
. .  

The  Center is unaware of any  non-proprietary  information  respecting  the 

exact  magnitude o f  the  production  and  use  of  dimetridazole. The largest 

single  contribution to total  production  and  use  of  dimetridazole  probably 

results  from  its  use in the  prevention  of  histomoniasis  because  of  the  high 

dosage,  the  extended  duration  of  use,  and  the  prevalence  of  histomoniasis 

in the U.S. The  contribution to total  production  and  use  resulting  from 

the  use of dimetridazole  for  the  treatment  and  control  of  histomoniasis is 

not  expected  to  be significant because of limited  duration of  use  and 

because  animal  management  practices  emphasize  prevention  of  disease  rather 
than  treatment  or  control. The  contribution to  total  production  from  the 

use  of  dimetridazole in growth  promotion  and  feed  efficiency  could  be 

significant,  but  it :is not  possible  to  reliably  separate  production  for 

uses in growth  promotion  and  feed  efficiency  from  production  for  use  in 

prevention of histomoniasis. The  contribution to  the  total  production of 
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dimetridazole  from  its  use  in  swine  dysentery  cannot  be  estimated  with  any 

precision  for  two  rea.sons.  First,  there  are  numerous  drugs  approved  and 

used  for  swine  dysentery.  Second,  the  use  of  dimetridazole  in  swine 

dysentery  is  illegal,  as  a  result  of  which  there is no  reliable  information 

that  would  provide  a  means of estimating  the  portion  of  the  use  in  swine 

which  could  be  attributed  to  the  production of dimetridazole.  Therefore, 

in  order  to  obtain  a  reasonable  estimate  of  the  magnitude  of  the  total 

production  and  use  of  dimetridazole,  the  Center  has  considered  the  size  of 

a  yearly  turkey  crop,  an  estimate  of  the  extent  of  drug  usage  to  prevent 

histomoniasis,  and  the  portion  of  this  usage  which  could  be  attributable  to 

dimetridazole. 

The 1985 turkey  crop  totaled 185 million  birds  (USDA, 1986). Although  the 

turkey  crop  has  fluctuated  over  the  years  and  has  had  a  general  upward 

trend,  this  value  provides  a  reasonable  basis  for  subsequent  calculations. 

Potter (1986) estimated  that,  averaged  over  the  last  twenty  years,  about 

30% of turkeys  received  an  antihistomonal  drug.  Current  use  could  be  as 

low  as 10% (Davidson, 1986), but  the 30% value  will be  used  in  the 

following  calculations  in  order to determine  the  potential  environmental 

impacts  based on the  liberal  use  of  antihistomonal  drugs.  Thirty  percent 

of  the  total  turkey  crop in 1985 is 55,500,000 birds.  Of the 55,500,000 

turkeys  which  could  receive  an  antihistomonal  drug,  no  more  than 50% 

(27,750,000) would  be  expected  to  receive  dimetridazole  because  other 

drugs,  particularly  i.pronidazole  (see  section 2.d.1, are  available  for  use 

in  turkeys  for  histomoniasis. 

Because  turkeys  are  susceptible  to  histomoniasis  at  any  age  (The  Merck 

Veterinary  Manual, 19179), turkeys  will  probably  receive  an  antihistomonal 
drug  from  hatching  un.ti1  market  age. ( A  5-day  withdrawal  period  is 

required  for  dimetridazole,  but  will  not  be  considered  in  the  calculations 

because  it  will  not  significantly  alter  the  estimated  total  production  and 

use. ) Slaughter  of  t:urkeys  will  often  occur  at  approximately 23 weeks  of 
age, by  which  time  each  turkey  will  have  consumed 70.4 pounds of feed 

(Marsden, 1971). Dinietridazole  is  approved  for  continuous  use  to  prevent 

histomoniasis  at  a  fi,nished-feed  level of 136 to 182 grams  per  ton of feed 

(21 CFR 558.240). Proportionately,  at  the 182 grams  per  ton  level,  one 
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b i rd  w i l l  have consumed 6 . 4  grams of d ime t r ldazo le  by the  age of 23 weeks. 

N u l t i p l y i n g   t h e  number of b i rds   e s t ima ted   t o   be  treated wi th   d imet r idazole  

(27,750,000  birds)  by the  grams of d ime t r idazo le  consumed per b i rd  ( 6 . 4  g )  

g ives   an  estimate of  l.78 x 10 grams o r  178,000  kg of d ime t r idazo le  

produced i n  1985  and  used fo r   t he   p reven t ion  of his tomoniasis .   This  

estimate i s  h i g h   r e l a t i v e   t o   t h e  amount actual ly   produced,  as r e p o r t e d   t o  

FDA. 

8 

c. Misuse  and  magni tude  of   misuse  and  approved  subst i tutes   for  

swine   dysentery   for   which   the   d rug   product  would no longer   be 

a v a i l a b l e .  

Data   p resented   in   the  NOOH on the  proposed  withdrawal or t he  NADA's t o r  

a imer r i aazo le  show f n a t  IK is m a e l y  used  tor  t h e  treatment  ana  prevenrlon 

or dysen te ry   i n   swine ,  a spec ie s   i n   wh ich   u se  of the  drug  has  not  been 

approved. 

i 
Swine dysentery   (b loody  scours ,   v ibr ionic   dysentery ,   hemorrhagic   dysentery ,  

black  scours,   mucohemorrhagic  diarrhea) i s  a common, important  

mucohemorrhagic  diarrlheal and exuda t ive   d i sease   wh ich   occu r s   i n  most 

swine-producing  countries  (The Merck Veterinary  Manual,  1979). I n  i t s  

e a r l y   s t a g e s   t h e   d i s e a s e  is c h a r a c t e r i z e d   i n  most herds  by the   appearance  

of ye l low- to-gray ,   sof t   feces  combined wi th  a s l i g h t   r e d u c t i o n   i n   a p p e t i t e .  

Progress ion  of t h e   d i s e a s e  is noted by changes i n   f e c e s  which become watery  

and conta in   b lood ,  mucus,  and a whit ish  mucofibr inous  exudate .   Eventual ly ,  

dehydrat ion,   weakness ,   emaciat ion,   rough  coat ,   incoordinat ion  and  increased 

t h i r s t   o c c u r .  Les i0n . s  appea r  i n  t h e   l a r g e   i n t e s t i n e s ,  cecum,  and rectum 

(The Merck Veterinary  Manual,  1979). The only known agent   involved i n   t h e  

t ransmiss ion  of  swine  dysentery is the   sp i roche te ,  Treponema hyodysenter iae  

(The Merck Veterinary  Manual,  1979).  Glock  (1984)  reports  that  the 

inc idence  of swine   dysen te ry   i n   t he  Midwest i s  high and t h a t  a survey  found 

an average  of  39.5%  of  the  swine  herds i n  Iowa, I l l i n o i s ,  and H i s s o u r i  were 

i n f e c t e d  . 
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As noted i n   s e c t i o n  2.b., the   Center   cannot  estimate with any p r e c i s i o n   t h s  

magnitude of the   p roduct ion  of d ime t r idazo le  which  might  be a l l o c a t e d   t o  

misuse in   the  prevent : lon  and  t reatment  of swine  dysentery.  However, 

numerous a l t e r n a t i v e  i3nimal drugs are approved   fo r   u se   i n   t he   p reven t ion   o r  

t rea tment  of swine  dy.sentery and the   Cen te r   expec t s   t ha t   i nc reases  i n  t h e i r  

product ion would b e   d i s t r i b u t e d  among a number  of approved animal drug 

products and  would n o t   b e   s i g n i f i c a n t   f o r  any  one approved  product. Among 

the   an imal   d rugs   approved   for   use   in   the   p revent ion   or   t rea tment  of swine 

dysentery  are . ' the   fol lowing:   l incomycin (21  CFR 520.1263 and 558.325); 

roxarsone (21  CFR 520.2087, 520.2088 and 558.530); t i amul in  (21  CFR 

520.2455); t y l o s i n  (21 CFR 520.2640 and 558.625); carbadox (21  CFR 

558.115); virginiamycin ( 2 1  CFR 558.635); b a c i t r a c i n  (21  CFR 558.76); and 

gentamicin (21 CFR 520.1044). 

d. Uses and  magnitude  of  uses of approved   subs t i t u t e s  for 

his tomonias i s  i n  turkeys .  

As noted  above,   besides   dimetr idazole ,   ipronidazole  ( 2 1  CFR 520.1162 and 

558.305), n i t a r s o n e  (21  CFR 558.369), and carbarsone (21  CFR 558.1201, are 

a p p r o v e d   f o r   u s e   i n   t h e   t r e a t m e n t   o r   p r e v e n t i o n ,   o r  as a n   a i d   i n   t h e  

c o n t r o l  of h i s tomonias i s   i n   t u rkeys .   Ip ron idazo le  is approved as (1) a 

s o l u b l e  powder f o r   a d d i t i o n   t o   d r i n k i n g  water a t  0.0125% fo r   t he   t r ea tmen t  

of h i s tomonias i s ,  (2) as a medicated  feed a t  0.00625% (56.75 grams/ ton)   for  

cont inuous  use as a n   a i d   i n   t h e   p r e v e n t i o n  of h i s t o m o n i a s i s ,   f o r   i n c r e a s e d  

weight   gain and improved  feed  eff ic iency and ( 3 )  as a medicated  feed at 

0.025X (227 grams/ton.) t o   b e   f e d   f o r  7 days   fo r   t he  treatment of 

his tomoniasis .   Adrl i t : ional ly ,   ipronidazole  (56.75 grams/ton) may be 

combined with  sulfadi.methoxine (56.75 grams/ton) and  ormetoprim (34.05 

g r a m s / t o n )   i n   f e e d   f o r   u s e  as a n   a i d   i n   t h e   p r e v e n t i o n  of h i s tomonias i s ,  

cocc id ios i s   caused  by spec i f i ed   pa thogens ,   and   bac t e r i a l   i n fec t ions   caused  

by Pas t eu re l l a   mu l toc ida  . 
Carbarsone is approved   for   use  as a n   a i d   i n   t h e   p r e v e n t i o n  of blackhead a t  

227-340.5 grams/ton and in   combina t ion   w i th   spec i f i ed   doses  of b a c i t r a c i n ,  

zoalene,  amproliurn, and  bambermycin as an a i d  i n  the   p revent ion  of 

h is tomonias i s  and €or increased   weight   ga in .  
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Nitarsone  is approved   fo r   u se   i n   f eed  as an   a id   i n   t he   p reven t ion   o f  

h i s tomonias i s  a t  170.5  grams/ton. 

It is  expected  that   t :urkey  producers   current ly   using  dimetr idazole   would 

s w i t c h   p r i m a r i l y   t o   t h e   u s e  of i p r o n i d a z o l e   t o  treat, p r e v e n t ,   o r   c o n t r o l  

h i s tomonias i s   and   for   increased  rate of   weight   gain  and  feed  eff ic iency.  

There are a t  l e a s t  two r e a s o n s   f o r   t h i s   e x p e c t a t i o n .   F i r s t ,   i p r o n i d a z o l e  

and d imet r idazole   a re   chemica l ly   and   pharmacologica l ly   re la ted   and  

ip ron idazo le  would  be expected  to   provide  the same r e s u l t s  and a c t i o n s  as 

experienced  with  dimetr idazole .   Second,   ipronidazole  may be  used i n  

combination  with  sulfadimethoxine  and  ormetoprim  to treat cocc id ios i s   and  

b a c t e r i a l   i n f e c t i o n s , ,  

T h e r e f o r e ,   i n   t h i s  document the   Cen te r   has   e s t ima ted   t he   po ten t i a l   i nc rease  

in t he   p roduc t ion  and  use of ipronidazole   under   the  assumption  that  i t  w i l l  

be the  only  subst i tut :e   product   used when d ime t r idazo le  i s  no longer  

a v a i l a b l e .   I f   d a t a  become a v a i l a b l e   i n d i c a t i n g   t h a t   t h e   o t h e r   s u b s t i t u t e  

drugs are u t i l i z e d   t o  a l a r g e   e x t e n t ,   r e v i s i o n s   o f   t h e  estimate w i l l  be 

necessary  and estimates w i l l  be made f o r   t h e   o t h e r   a l t e r n a t i v e s .  

U t i l i z i n g   t h e  estimate provided in s e c t i o n  2.b. fo r   t he   p roduc t ion   o f  

dimetr idazole   (178,000  kg/year) ,   the   comparable   dose  of   ipronidazole   (56.75 

grams per   ton) ,   and   the   assumpt ion   tha t   ip ronidazole  w i l l  be  used as t h e  

o n l y   s u b s t i t u t e   f o r   d i m e t r i d a z o l e ,   t h e   p r o d u c t i o n  of i p ron idazo le  would 

i n c r e a s e  by 55,500  ki-lograms  (56.75 g x 178,000  kg) / 182 g). Because  of 

the  assumptions  that  (1) d ime t r idazo le  is used in 50% of   tu rkeys   rece iv ing  

some form  of   an t ih i s tomonias i s   d rug ,   (2)   ip ronidazole  w i l l  be t h e  

s u b s t i t u t e   d r u g   u s e d   t o  replace d ime t r idazo le ,  (3 )  i p ron idazo le  i s  a l r e a d y  

used i n  50%  of t he   t u rkeys   r ece iv ing   an   an t ih i s tomona l   d rug ,   and  ( 4 )  

i p ron idazo le  i s  approved   for   use   on ly   in   tu rkeys   for   h i s tomonias i s ,   weight  

g a i n   a n d   f e e d   e f f i c i e n c y ,   t h e   e s t i m a t e d   i n c r e a s e   i n   t h e   p r o d u c t i o n   o f  

i p ron idazo le  would r e p r e s e n t  as much as a 100% increase i n   t h e   p r o d u c t i o n  

and use   o f   th i s   p roduct .   This  would  be a s i g n i f i c a n t   i n c r e a s e   i n  

production  and  use of ip ronidazole .  
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e. !Jse and e x t e n t  of u s e  of  management p r a c t i c e s  as s u b s t i t u t e   f o r  

approved  uses of d ime t t idazo le .  

Turkey  growers were r e p o r t e d   t o   h a v e   f a i r l y   e f f e c t i v e  means  of c o n t r o l l i n g  

h i s tomonias i s   be fo re   t he   d i scove ry  of s a t i s f a c t o r y   a n t i h i s t o m o n a l   d r u g s  

(Lund,  1972).  The  primary means  of  management was and  remains  the 

i s o l a t i o n  of poul ts   f rom  chickens and older  turkeys  and  confinement rearing 
(Lund,  1972). On range,   sandy  wel l -drained  soi l  may provide  good  rear ing 

condi t ions ,   p rovided   the   p rev ious   h i s tory  of the  range i s  known, ( i .e*,  

f r e e  of   previous  contaminat ion)  and contamination of t h e   s o i l   d o e s   n o t  

occur .   Tota l   conf inement   rear ing  of t u r k e y s   o f f e r s   t h e   b e s t  means  of 

c o n t r o l l i n g   s o i l b o r n e   d i s e a s e s  and appea r s   t o   be   t he  method b e i n g   u t i l i z e d  

more e x t e n s i v e l y  as tl.me passes.  Although no f i g u r e s   e x i s t   t o   s u p p o r t  

management as a so le   c .on t ro1   fo r   h i s tomonias i s ,   w i th   r ecen t   i nc reases  i n  

the  knowledge of t h e   e t i o l o g y  of his tomoniasis ,   implementat ion and str ict  

adherence t o  e x f s t i n g  management practices could  provide a good  means of 

con t ro l l i ng   t he   d i sease   w i thou t   t he  u s e  of drugs. However, because 

d ime t r idazo le  would be! r ep laced  by a comparable  drug  product,  changes fn 
management p r a c t i c e s  a s  a r e s u l t  of the  proposed  act ion would no t  be 

an t i c ipa t ed   o r   necessa ry   t o   ma in ta in   cu r ren t   t u rkey   p roduc t ion  rates. 

f ,  Uses f o r  which no s u b s t i t u t e   p r o d u c t   o r  management practice is  

a v a i l a b l e .  

A l l  of the   cur ren t   uses   o f   d imet r idazole   can   be   covered  by s u b s t i t u t e   d r u g  

products.  In p a r t i c u l a r ,   i p r o n i d a z o l e  is i n d i c a t e d  for the  same 

uses  as d ime t r idazo le  and will provide   comple te   subs t i tu te   use  in t u rkeys .  

Add i t iona l ly ,  numerous  products are a v a i l a b l e  as s u b s t i t u t e s   f o r   u s e   f o r  

swine  dysentery . 
3. Environmental  Impact as a Consequence  of the  Proposed  Withdrawal Of 

Dimetridazole 

a. Envi ronmenta l   da ta   for   d imet r idazole .  

The fol lowing  paragraphs  summarize  the  environmental   data   avai lable   to  the 

Center   on  dimetr idazole .   These d a t a  will be used  to  assess t h e   p o t e n t i a l  
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environmental  impact of the  removal of d ime t r idazo le  and the   i nc reased   u s2  

of s u b s t i t u t e   d r u g s .  No environmental   assessment  of t he   u se  of 

d ime t r idazo le  was conducted a t  the  time the  NADA's were approved  because 

the  approvals   preceded FDA implementat ion of the  Nat ional   Environmental  

Po l i cy  Act (NEPA), and the  Center  is unaware of environmental   data  

submit ted  for   proposed new uses  of the  drug.   Therefore ,   the   environmental  

i n fo rma t ion   ava i l ab le   t o   t he   Cen te r  i s  l i m i t e d   t o   t h a t   a v a i l a b l e   i n   t h e  

s c i e n t i f i c   l i t e r a t u r e ,  

(1) Chemica l   ident i ty :   Dimet r idazole  is t he  active chemical  component of 

the  products   marketed  under   the  t rade names Emtryl",  Emtylvet",  and 

Unizole@. I ts  chemical name i s  1,2-dirnethyl-5-nitroimidazole (USAN, 1984)- 

I ts  CAS r e g i s t r a t i o n  ,number i s  CAS-551-92-8. I ts  chemical  and s t r u c t u r a l  

formulas as provided :in The Merck Index (1983) a r e  as fol lows:  

C5H7N302 

Dimetr idazole 's   molecular   weight  is 141.13 (The Merck Index, 1983; USAV, 

1984). The Herck  Index (1983) r epor t s   t ha t   d i rne t r idazo le  is s p a r i n g l y  

s o l u b l e  in water, b u t   t h a t  i t  is f r e e l y   s o l u b l e  i n  water as t h e  

hydrochloride  and  the  dihydrogen  phosphate.  Its mel t ing   po in t  is r e p o r t e d  

t o  be 138-139OC (The IYerck Index, 1983). Stone  and  Hobson (1974) r e p o r t  

t h a t  i t  demonstrates  maximum l i g h t   a b s o r p t i o n  at 320 nm. 
(2) Introduct ion  into  the  environment   through  manufactur ing:  No 
in format ion  is ava i lab le   concern ing   the   manufac ture  of d imet r idazole .  LLike 

o ther   n i t ro imidazoles ,   however ,   d imet r idazole  is synthesized  through 

chemical means. . Wastes f rom  the   manufac tu r ing   f ac i l i t y  would  be expec ted  

t o   c o n t a i n   a t  l eas t  some f in i shed   d rug   p roduc t  and a number of r e a c t i o n  

products ,  as well as s o l v e n t s ,   e m u l s i f i e r s ,  and other   chemicals   used ir~ its 

production. Some adverse   envi ronmenta l   e f fec ts   could   occur   f rom 

manufacturing wastes, b u t  t he   ex ten t  of any impact would  depend  upon t h e  
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The  withdrawal  of  approval of the NADA’s for  dimetridazole  should  result in 

the  elimination  of thle manufacture  of  this  product  in  the U.S. The 

reduction  would  be  expected  to  consist  of  the  amount  of  drug  estimated  to 

be  used  in  turkeys, i..e., 178,000 kg/year.  Wastes  containing 

dimetridazole,  its  reaction  products,  and  any  associated  chemicals  would no 

longer  enter  the  environment  and  occupational  exposures  would  no  longer 

occur.  Subsequently,  any  adverse  environmental  and  occupational  health 

impacts  associated  with  the  production  of  dimetridazole  would be 

eliminated. 

Dimetridazole  is  marketed  to  turkey  production  facilities  as  a  premix  for 

use  in  the  preparation of medicated feed, as a  soluble  powder  for  use  in 

drinking  water,  and  in  the  form  of  tablets.  The  premix  is  combined  with 

feed  by  licensed  feed  mill  personnel  to  provide a  finished  feed  for 

turkeys.  The  soluble  powder  is  combined  with  water  at  the  turkey-growing 

facility to provide  medicated  drinking  water.  Personnel  preparing 

medicated  feed  and  drinking  water  could  be  exposed  to  dimetridazole  through 

topical  or  inhalation  routes.  Toxic effects,  including  carcinogenicity,  to 

these  persons  as  well-  as  to  those  persons in the  primary  manufacturing 
facility  could  occur. 

( 3 )  Introduction  into  the  environment  through  the  use  of  dimetridazole: 

As noted  in  section 2.a., turkeys  may  be  grown on  ranges,  in  confinement, 

or  by a  combination  of  these  methods.  In 1971, Marsden  reported  that 

turkey  flocks  could  range  from 1000 to 10,000 birds  with  as  many  as 50,000 

to 100,000 birds raised per  year on  some  farms  and  ranches.  Dimetridazole 

would  be  introduced  into  the  environment  via  turkey  waste  which  would  be 

directly  excreted  onto  ranges  by  range-reared  birds or  added to  soil 

following  the  cleanout  of  confinement  rearing  facilities.  Turkeys  given 

access  to  range,  either  for  total  rearing  or  for  a  combination of range 
and  confinement  rearing, are given 174.2 square  feet  per  bird (1 acre  per 

250 birds). No bedding is used  on ranges, but  birds  are  moved  every 7-14 
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days  and i t  i s  recommended t h a t  a range  be  used  only  every 2-4 years.  The 

amount of  space  given.  each  bird,  as well as t h e  movement a n d   a l t e r n a t i n g  

use  of   ranges,   a ids   in   reducing  contaminat ion  of  soil w i t h   d i s e a s e  

organisms,   bu t   these   b i rds  are s u s c e p t i b l e   t o   s o i l b o r n e   d i s e a s e s .  

Therefore ,   they  are most l i ke ly   t o   r ece ive   an   an t ih i s tomona l   d rug  t o  

prevent   ou tbreaks   o f   d i sease .   Those   b i rds   he ld   in   conf inement ,   e i ther   for  

complete  confinement  rearing,  or  during  confinement when a combination  of 

confinement  and  range  rearing i s  used, are given 5.5 s q u a r e   f e e t  p r  b i r d .  

In  confinement areas,, heavy  bedding i s  r equ i r ed   t o   p rov ide  good  ground 

cover  and to   p reven t   excess ive   dus t  and waste   bui ldup.   Those  birds   ra ised 

t o t a l l y   i n  Confinement  would  be least  s u s c e p t i b l e   t o   o u t b r e a k s  of so i lbo rne  

d i s e a s e s  and  prevental t ive  use  of   an  ant ihis tomonal   drug  might   not  b e  

necessary,   but   turkeys may, none the le s s ,   r ece ive  a drug  such as 

d imet r idazole  or ipronidazole   for   g rowth   promot ion   and   feed   e f f ic iency .  

Turkeys  reared by a combination of confinement  and  range  would be 

suscep t ib l e   t o   so i lbo l rne   d i seases .  

Al though  h igher   spot   concent ra t ions  of was tes   and   excre ted   res idues   o f  

drugs may occur  from  range-reared  birds  where wastes are d i r e c t l y  

in t roduced-onto  soi ls ' ,  t h e  most  extensive  and  widespread  environmental  

i n t r o d u c t i o n  of drug  res idues  into  the  environment  would  be  expecttd  to 

occur   f rom  the  introduct ion  of   waste   f rom a confinement area i n t o   s o i l s .  

Therefore ,   envi ronmenta l   in t roduct ions   o f   d imet r idazole  w i l l  be c d c u l a t e d  

based  on  concentrat iolns   of   the   drug  contained  in  waste from  confinement 

areas. 

Uti l iz ing  14C-labeled.   d imetr idazole ,  Law, e t  a l .  (1963) repor ted   tha t   90% 

of a s i n g l e  32 mg/kg dose   o f   d imet r idazole   adminis te red   to   tu rkeys  was 

e x c r e t e d   i n   t h e   u r i n e ,   f e c e s ,   a n d   e x p i r e d  air  w i t h i n  72 hours  and  chat  97% 

of t h i s  was p r e s e n t   i n  a metabolized  form. The main  metabolic pathway 

involved  oxidat ion of t h e  2-methyl  group t o   t h e  2-hydroxymethyl e c h  could  

then  conjugate as the   hydroxysul fa te ,   g lucuronide ,   o r   ox id ize   fur ther   to  

the  2-carboxyl  deriva.tive.  Turkeys were a l so   admin i s t e red   d ime t r idazo le  

(0.05%) i n  water f o r   s i x   d a y s  (200  mg/day).  These  birds were k i l l e d  at 0 ,  

1, and 2 days   a f t e r   dos ing .  A t  t h e   d e t e c t i o n  limits o f   t he  tes t ,  exc re t ed  

d i rne t r idazole   p roducts   cons is ted  of pa ren t  and s i x  m e t a b o l i t e s ,  4 of which 
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were  identified  as  follows: 

Excreted  Dimetridazole  Products 

I conjugated  glucuronide 

probably  of  the  nitroimidazole 

2-hydroxymethyl  derivative 

IV l-met:hyl-5-nitroimidazol- 

2-carboxylic  acid 

V urinary  metabolite 

l-met:hyl-5-nitroimidazol- 

2-ylunethyl hydrogen  sulfate 

VI 2-hydroxymethyl-l-methyl- 

5-nitroimidazole 

Percent  of  Excreted 

not  provided 

25.8 

44.4 

9.4 

VI1 unchanged  dimetridazole 3.2 

Because  turkeys  are  susceptible to histomoniasis  at  any  age  (The  Merck 

Veterinary  Manual, 1'979) and  slaughter  of  turkeys  often  occurs  at 23 weeks 

of age,  turkeys  could be given an  antihistomonal  agent  for  23  weeks  for  the 

prevention  of  the  disease.  For  the  23-week  period, a turkey  will  consume 

70.4 pounds  of  feed  (Marsden, 1971).  Dimetridazole  is  recommended  for  use 

at a  level of 182  grams/ton  for  the  prevention  of  histomoniasis,  growth 

promotion  and  feed  efficiency.  During  the  23-week  period a turkey  will 

consume  approximately 6.4 g  of  dimetridazole (70.4 lbs. X 182 g/2000 lbs.). 

Based  on  data  presented  by  EPA  and  USDA (19791 ,  a ten-pound  turkey  will 

produce  0.255 kg wet  waste/day.  Although  turkeys  weighing  more  or  less 

than  ten  pounds  will  produce  proportionately  more  or  less  waste,  utilizing 

the  figure  of 0.255 kg  waste/day,  in 161 days ( 2 3  weeks) a turkey  will 

produce 41.1 kg of  waste.  An  initial  estimate,  based  on  an  assumption  that 

100% of  the  administered  dimetridazole  will  be  excreted,  gives  a 
concentration  of  dimetridazole  in  turkey  wet  waste  of 0.156 g 

dimetridazolelkg  waste (6.40 g / 41.1 kg)  or 156 ppm. 
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c 

i 

As previously  indicated, Law et  al. (1963) report  that  of  the  excreted 

product  only 3.2% is  parent  dimetridazole,  while  three  of  the  metabolic 

products, l-methyl-5-nitroimidazol-2-ylmethyl hydrogen  sulfate  l-methyl-5- 

nitroimidazol-2-carboxylic acid,  and 2-hydroxymethyl-l-methyl-5- 

nitroimdidazole,  make  up 44.4%,  25.8%, and 9.4%, respectively,  of  excreted 

product.  The  concentrations of parent  and  metabolites  expected in wet 

wastes  are  therefore, 4.99,  69.26,  40.25, and 14.66 ppm  respectively. 

Poultry  waste  is  used  as  a  source  of  fertilizer on agricultural  fields 

where  it  may  be  spread  and  incorporated  into  soil  at  rates  ranging  from 3.6 

to 8.9 tons  dry  weiglht  per  acre  depending  on  climate, soil  type,  land  use, 

and  application  methods  (Fuller  and  Warrick, 1985). The  moisture  content 

of  poultry  waste  at  the  time  of  application  will  vary  considerably. 

Perkins  and  Parker (1971) report  that  upon  removal  of  poultry  waste  from  a 

poultry  growing  facility,  the  waste  contained on average  about 25% 

moisture. At the  maximum  application  rate  of 8.9 tons  dry  weight  per  acre 

and  using  a 25% moisture  content,  a  comparable  wet  weight  is 11.9 tons  per 

acre.  Following  application,  waste  is  typically  incorporated  into  the  top 

six  inches  of  soil.  Assuming  the  top  six  inches  of  soil  weighs 909,000 kg 

per  acre,  incorporation  of  waste  into  soil  at  a  rate  of 11.9 tons (10,818.2 

kg)  per  acre  gives  a  concentration  of  dimetridazole  plus  metabolite of 1.86 

mg/kg  (ppm)  in  soil (156 mg/kg X 10,818.2 kg/acre) / 909,000 kg). 

Of  the 1.86 ppm in  soil, 0.06 ppm (3.2%) could  be  parent  dimetridazole, 

while 0.83 ppm (44.4%) could  be  the  sulfate  metabolite, 0.48 ppm (25.8%) 

may  be  the  carboxylic  acid  metabolite,  and 0.18 ppm (9.4%) could  be  the 
nitroimidazole  metabolite. 

If  it  rains  before  the  incorporation  into  soil  of  manure  containing 

dimetridazole,  the  concentration  of  dimetridazole  which  could  be in 2 

inches (205,500 kg)  of  runoff  is 8.21 mg/kg (pprn) (156 %/kg X 10,818.2 

kg/acre / 205,500 kg  water). 

Of  the 8.21 ppm  in  runoff, 0.26, 3.65, 2.12, and 0.77 ppm  could, 

respectively, be  parent  dimetridazole  and  the  sulfate,  carboxylic  acid,  and 
nitroimidazole  metabolites. 
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It  should  be  recognized  that  these  estimated  concentrations  of 

dimetridazole  in  soil  and  runoff  are  high  relative  to  the  amounts  which  may 

actually  be  present  in  the  environment.  This  is  because (1) a high  initial 

concentration  was  utilized, ( 2 )  the  initial  concentration  did  not  include 

the  mass  of  bedding  wrhich  is  normally  utilized  by  poultry  producers, ( 3 )  

wastes  are  usually  stored  for a period  before  spreading  onto  soils 

resulting  in  degradation  of  waste  residues,  and ( 4 )  it  is  unlikely  that all 

of  the  dimetridazole  residue  would  be  present  in  either  soil  or  runoff, 

instead,  the  residues  would  be  distributed  between  these  two  compartments. 

(4) Fate of dimetridazole  in  the  environment:  There  is  only  limited 

information  relevant  to  the  fate  of  dimetridazole  or  its  metabolites  in  the 

environment.  The  Merck  Index (1983) reports  that  dimetridazole  is 

sparingly  soluble  in  water,  while  the  hydrochloride  and  the  dihydrogen 

phosphate  are  freely  soluble  in  water.  Based  on  this  report,  dimetridazole 

will  be  found  in  runalff  and  soil-water. It could,  therefore, be  found  in 

surface  and  ground  water,  and  could be absorbed  by  plants. 

Chemicals  with  log P (log of the  octanol/water  partition  coefficient) 

values of less  than 1 are  not  expected  to  significantly  bioconcentrate  or 
sorb  to  organic  matter  in  soil,  whereas  those  with  log P of 4 or  greater 

may  bioconcentrate  or  sorb  to  organic  matter  in  soil (EPA, 1985; Veith  et 

al., 1985). Guerra (1981) reported  log P values  for  the  5-nitroimidazoles, 

metronidazole,  ipronidazole,  carnidazole,  and  ronidazole,  ranging  from 

-0.38 to 1.06. The  log P for  ipronidazole  was  reported  as 1.06. The  log P 

of 1.06 for  ipronidazole  indicates  that  it  would  not  be  expected  to 

significantly  bioconcentrate  or  sorb  to  organic  matter  in soil. 

Structurally,  dimetridazole  closely  resembles  ipronidazole.  Therefore, 

dimetridazole  presumaibly  will  not  significantly  bioaccumulate  or  sorb  to 

soil  organic  matter. 

Additional  data  on  ipronidazole  and  its  identified  5-nitroimidazole 
metabolite  indicate  that  they  are  stable  in  acid  but  subject  to  hydrolysis 

in  bases  (MacDonald et al., 1971). They  also  report  that 80% or  more  of 

ipronidazole  and  its  identified  metabolite  decompose  after 7 hours  of 

exposure  to  direct  sunlight.  Stone  and  Hobson (1974) report  that 
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dimetridazole  and  ipronidazole  demonstrate  maximum  absorption  of  light  at 

320 nm. Because  dimetridazole  is  structurally  similar  to  ipronidazole, 

these  data  indicate  that  dimetridazole  and  possibly  its  metabolites  could 

be  subject  to  hydrolytic  and  photolytic  degradation in the  environment. 

The  data  presented  by Law et  al. (1963), demonstrating  that  dimetridazole 

is  extensively  metabolized,  also  suggest  that  biological  degradation  is 

another  potential  pathway  for  the  elimination  of  dimetridazole  from  the 

environment. 

(5) Effects  of  dimetridazole  in  the  environment:  Muller,  Lindmark,  and 

McLaughlin (1976) and  Edwards (1980) report  that  the  activity of 

nitroimidazoles  appears  to  require  an  organism  that  contains  enzyme  systems 

which  use  ferredoxin  or  flavodoxin  as  electron  acceptors  or  donors. 

Edwards (1980) states  that  any  ferredoxin-linked  system  of  the  correct 

potential  (redox  potential = -450 mV)  should  be  capable  of  reducing 

nitroimidazoles. The reduced  nitroimidazole  appears  to  be  the  active 

component  which  causles  cell  death. The  reduction of  nitroimidazoles  and 

subsequent  cell  death  even  occurs in  some  photosynthetic  plant  systems 

where  ferredoxin-linked  systems  are  present.  Information  presented  by 

Muller,  Lindmark,  and  McLaughlin (1976) also  suggest  that  the  compound(s) 
responsible  for  nitroimidazoles'  toxic  biological  activity  may  not  be 

present  in  turkey  ex,creta and,  therefore, that  the  metabolites  might  not  be 

expected  to  cause  toxic  effects  in  environmental  organisms. 

Several  studies  comparing  the  toxic  effects  of  nitroimidazoles on 

pathogenic  microorganisms  have  been  conducted.  Edwards  et  al. (1973) 

report  minimum  inhibitory  concentrations (MICS) for  six  nitroimidazoles 
against  eight  species of Clostridia  and  Trichomonas  vaginalis.  They 

report MICs for  dimetridazole  ranging  from 0.2 ug/ml (ppm)  for C. butyricum 
to  3.2 ug/ml  (ppm)  for - C.  welchii. They  also  report  that  tests  with 

dimetridazole  in  solution  cultures  had  little  effect on evolution  of 

bacterial C02, but  did  inhibit  evolution  of  hydrogen.  The  pH  of  the  test 

solution  was  unchanged,  indicating  that  no  accumulation  of  H  ions  occurs 

and,  further, that  t:he  reduction  of  the  nitro  group  is  irreversible. 

Edwards  et  al. (1973) considered  these  results to be  compatible  with 
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Hoffmann (1953)  and  Rabinowitz  and  Pincer  (1956),  who  Edwards  et  al.  (1973) 

report  found  that  reduced  nitroimidazoles  are  unstable  and  that  the 

reduction  causes  fragmentation  of  the  heterocyclic  ring. 

Jokipii  and  Jokipii l(1985) compared  seven  nitroimidazole  compounds, 

including  dimetridazole,  against  Bacteroides  fragilis  and  other  bacteria  of 

the  Bacteroides  frag.llis  group.  They  report  that  the  MICs  of  each  drug 

against 17 strains  of - B. fragilis  varied  within  a  10-fold  range,  with  the 

exception  of  tinidazole  with  two  extreme  MICs  with  a  20-fold  difference. 

Dimetridazole  demonstrated  the  least  amount  of  activity  based on MICs  as 

molar  concentrations,  and  with  the  exception  of  carnidazole  activity 

against - B. fragilis,  the  activity  of  nitroimidazoles  seemed  to  increase 

with  molecular  weight.  The  geometric  mean  MIC  for  dimetridazole  against B.  

fragilis  was  reported  at 10.0 UM  or 1.41 ug/ml  (ppm)  and  against 16 
clinical  isolates of  B. fragilis  the  MIC  range  was 2.0-20 uM  or 0.28-2.82 

ug/ml (ppm). Reynolds (1931) reports  an  MIC of 0.001 mmo1/1  or 0.14 mg/l 

- 

- 

(ppm)  for  dimetridazole  against R. fragilis. - 

Fernie  et  al.  (1977)  report  MICs  ranging  from 0.1-10.0 ug/ml  (ppm)  for 

dimetridazole  against 44 strains  of  Campylobacter  coli  and C.  fetus. They 

also  report  that  dimetridazole  at 100 ug/ml  (ppm)  did  not  inhibit 4 strains 

of  Escherichia - coli  ,when  grown  under  aerobic  or  anaerobic  conditions. 

- -  

Edwards (1980) states  that  no  resistant  organisms  of  clinical  significance 
have  arisen  during 28 years'  use  with  any  nitroimidazole,  suggesting  that  a 

single  gene  change  conferring  resistance  is,  itself,  lethal.  Meingassner 

and  Mieth (1976), hovever,  conducted  studies  which  produced  a  resistant 
strain  of  Trichomonas  foetus  in  mice  treated  with  metronidazole.  The 

resistant  strain  also  demonstrated  a  marked  cross-resistance  to  several 

other  nitroimidazole  derivatives  tested,  including  dimetridazole. 

- 

There  is  only  a  limited  amount of information  regarding  the  toxicity  of 
dimetridazole  to  larger  animals.  Plisek (1977) reports  an  LD50  in  white 

mice  of 1300.0 mg/kg  (ppm)  and  an  LD50  of 1550.0 mg/kg  (ppm)  for  male  white 
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leghorn  chicks.  An LD50 could  not  be  established in l-week  old  turkey 

poults  administered up to 1000 mg/kg  (ppm)  dimetridazole in  single  oral 

doses  via  gelatin  capsules  (Hoffer  et  al., 1971). 

Riddell (1984) reports  that  he  did  not  find  mortality in Rouen  ducklings 

and  goslings  at  dime'tridazole  levels  of 0.5 g/l (500 ppm)  administered  in 

drinking  water  for  five  and  eight  days,  but  he  found 100% mortality  in 

Rouen  ducklings  and 167% mortality  in  groups  of  goslings  administered 1.0 

g/l (1000 ppm)  via  the  same  route.  The  first  abnormality  observed  was 

unusual  behavior  in  all  birds  on  the  second  day  of  the  trials.  Behavior 

abnormalities  included  excessive  purposeless  running,  abnormal  head 

attitude  and  movement,  ataxia,  much  vocalization,  and  recumbency. A 

reduced  weight  gain  was  also  noted  in  birds  administered 0.5 and 1.0 g/1 

dimetridazole  for  eight  days.  Microscopic  lesions  were  noted  in  the 

congested  tissues  of  brain,  kidney,  liver,  and  spleen  tissues,  and  atrophy 

of the  Bursa  of  Fabricius,  thymus  and  spleen  were  also  noted. 

The  mutagenicity of nitroimidazoles  including  dimetridazole,  is  documented 

in  the NOOH on  the  proposed  withdrawal of approval  of  the NADA's for 

dimetridazole. 

As already  noted,  nitroimidazoles  exert  toxic  effects  associated  with 

ferredoxin-linked  systems  (Edwards  et al., 1973; Edwards, 1980; Muller, 

Lindmark,  and  McLaughlin, 1976). The  effects  apparently  occur  even  in 

photosynthetic  systems.  Edwards (1980) reports  on  a  study  (Edwards  and 

Schoolar, 1971) in  which  metronidazole  inhibited  sugar  synthesis  in  sugar 

cane  leaves  as  a  consequence  of  inhibiting  Photosystem I, where  ferredoxin 
is involved,  but  had  no  effect  on  Photosystem 2. Edwards (1980) also 
reports  on  a  study  (Edwards  et al., 1973) where  metronidazole  produced 

inhibition  of  the  ferredoxin-linked  nicotinamide  adenine  dinucleotide 

phosphate  reduction  in  chloroplasts of spinach. In another  study  (Edwards 
et  al., 1974), also  reported by Edwards (1980), metronidazole  had  no  effect 

on  the  chemo-organot,rophic  growth  of  Rhodopseudomonas  acidophila  in  the 

dark  but  killed  it  when grown in  light,  when  the  ferredoxin-linked  systems 

are  operative. In ai preliminary  report  by  Sinha  and  Mohan (1978), 

ronidazole  and  metronidazole  exerted  algicidal  effects on the  blue-green 
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algae  Anacystis  nidul.ans  with  increasing  drug  concentration,  while 

dimetridazole  stimula.ted  algal  growth  with  concomitant  increases in its 

concentration  up  to 1.00 ug/ml (pprn). Higher  concentrations  were  reported 

to  be  lethal. 

( 6 )  Summary  of  potent:ial  environmental  impact  of  dimetridazole on the 

environment:  Based on the  limited  amount  of  information  available, 

dimetridazole  would  not  be  expected  to  exert  a  significant  adverse  impact 

on  the  human  environment.  Dimetridazole  is  reported t o  be  extensively 

metabolized,  with  a  limited  amount  of  parent  dimetridazole  and  several 

metabolic  by-products  contained  in  the  turkey  waste.  Because  of  this 

metabolism,  if  the  waste  is  totally  incorporated  into  agricultural  soils, 

only 0.06 ppm of parent  dimetridazole,  0.83  ppm  of  sulfate  metabolite, 0.48 

ppm  of  carboxylic  acid  metabolite  and 0.18 ppm  of  nitroimidazole  metabolite 

could  be  present  in  !soil.  Similarly,  if  all  of  the  parent  and  metabolites 

are  contained  in  runoff, 0.26 ppm, 3.65 ppm, 2.12  ppm  and 0.77 ppm of 

parent  and  sulfate,  carboxylic  acid,  and  nitroimidazole  metabolites  could 

be  present. However,  as  noted  in 3.a.(3), these  estimated  concentrations 

are  high.  Realistic  environmental  Concentrations  would  be  lower  because 

(1) the  estimated  concentrations  do  not  include  the  weight  of  litter  which 
is  generally  used  in  turkey  production, (2) storage,  which  normally  occurs 

before  the  spreading  of  waste,  would  allow  for  degradation  of  dimetridazole 

and  metabolites  and ( 3 )  parent  dimetridazole  and  metabolites  would  not  be 

totally  present  in  either  soil  or  runoff,  but  would  be  distributed  between 

these  two  compartments. 

Based  on  the  limited  data  presented  in  section 3.a.(5), the  estimated 

concentrations of dimetridazole  in  soil  would  not be expected  to  cause 

adverse  environmental  effects  in  microorganisms,  blue-green  algae,  or 

mammalian  or  avian  species.  Estimated  concentrations of parent 

dimetridazole  in  runoff  suggest  that  some  toxicity  to  aquatic 

microorganisms  could  occur.  The  limited  amount  of  information  available 

concerning  plants  suggests  that  adverse  effects  could  occur  upon  exposure 

to  parent  dimetridazole,  but  the  concentration  at  which  such  effects  could 

occur  and  the  nature  and  extent  of  the  effects  are  not  known. 
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No d a t a  are ava i l ab le   conce rn ing   t he   t ox ic i ty  of d i m e t r i d a z o l e   i n   a q u a t i c  

i n v e r t e b r a t e   o r   v e r t e b r a t e   s p e c i e s .   A d d i t i o n a l l y ,  no d i r e c t   i n f o r m a t i o n  is 

a v a i l a b l e   c o n c e r n i n g   a c u t e   t o x i c  e f fec ts  which  could  resul t   f rom  the 

exposure  of   environmental   organisms  to   the  metabol i tes   of   dimetr idazole ,  

but some information  (Edwards e t  al . ,  1973;  Muller,  Lindmark & McLaughlin, 

1976)   sugges t s   t ha t   me tabo l i t e s   con ta ined   i n   t u rkey  waste might  not  be 

acute ly   tox ic   to   envi ronmenta l   o rganisms.  

Dimetr idazole  is  not   expec ted   to   b ioaccumula te .   Addi t iona l ly ,  i t  would  be 

expec ted   to   degrade  i n  the  environment   f rom  biological ,   hydrolyt ic ,  and 

p h o t o l y t i c  mechanisms.  Therefore,   any  effects  which  could  occur would be 

expec ted   t o  be l imi ted   to   o rganisms  exposed   to   d imet r idazole   in   f resh  

turkey  waste . 
Data concerning  the  concentrat ions  of   dimetr idazole   which  could be p re sen t  

a t  the  manufactur ing and f i n a l  mixing s i t e s  are no t   ava i l ab le .  But data   on 

a mammalian spec ie s   i nd ica t e   t ha t   d ime t r idazo le   migh t   no t   be   acu te ly   t ox ic  

t o  employees  provided  reasonable   occupat ional   safety  precaut ions are 

u t i l i z e d .  However, d a t a   p r e s e n t e d   i n   t h e  NOOH on   t he   Cen te r ' s   p roposa l   t o  

withdraw  approval  of  the NADA's f o r   d i m e t r i d a z o l e   i n d i c a t e   t h a t  

ca rc inogen ic i ty  i s  a concern   for   those   involved   in   manufac tur ing  

d ime t r idazo le  and   those   p repar ing   the   f ina l   formula t ions   o f   the   d rug .  

b.  Environmental-   data  on  ipronidazole.  

The fo l lowing   paragrnphs   summar ize   the   envi ronmenta l   da ta   ava i lab le   to   the  

Center on ipronidazol .e ,   the   -drug   expec ted   to   be   the   subs t i tu te   for  

d ime t r idazo le   i n   t u rkeys .   These   da t a  w i l l  be  used t o  assess t h e   p o t e n t i a l  

impact  on  the human environment  of the increased  product ion  and  use  of  

i p ron idazo le .  No environmental   assessment   of   the   use  of   ipronidazole  was 

conducted a t  t h e  t i m e  t h e  NADA'S were approved  because  the  approvals  

preceded FDA's 1973  ftmplementation  of NEPA. The Center  is unaware  of  other 

sou rces   o f   env i ronmen ta l   da t a   excep t   t he   l i t e r a tu re .  
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(1) Chemical  identity:  Ipronidazole  is  the  scEive  chemical  component  of 

the  products  marketed  under  the  trade  name  Ipropan  (The Merck  Index, 1983). 

'Its chemical  name  is l-rnethyl-2-(l-rnethylethyl)-5-nitro-1H-imidazol~ (The 

Merck Index, 1983). Its CAS registration  numher  is CAS-14885-29-1. Its 

chemical  and  structural  formulas  as  provided  in  The  Merck  Index (1983) are 

as €0 llows : 

CH 
! 3  

C7H1 1'3'2 

Ipronidazole's  molecular  weight is 169.18 (The  Herck  Index, 1983; USAN, 

1984). The Fierck Index (1983) reports  that  the  hydrochloride  is 

water-soluble  and  has  a  melting  point of 177-182°C (Merck, 1983). Stone 

and  FIobson (1974) report  that  ipronidazole  demonstrates  maximum  light 

absorption at 320 nm,  while tIoffer  et  al. (1971)  report  a  maximum 

absorption  at 310 nm. 

( 2 )  Introduction  into  the  environment  through  manufacturing: A s  with 

dimetridazole, no information is available  concerning  tbe  manufacture  of 

ipronidazole.  Like  other  nitroimidazoles,  however,  ipronidazole is 

synthesized  through  chemical  means.  Waste  from  the  manufacturing  facility 

would  be  expected  to  contain  at  least  some  finished  drug  product and a 

number  of  reaction  products.,  as well as  solvents,  emulsifiers,  and  other 

chemicals  used in  its  production.  Some  adverse  environmental  effects  could 

occur f rom manufacturing  wastes,  but  the  extent of any  impacts  would  depend 

on the  treatment  processes  utilized  at  the  manufacturing  facility. 

Occupational  exposures  at  the  manufacturing  facility  could  occur.  If  .the 

approvals of the NADA's f o r  dimetridazole  are  withdrawn,  the  production  of 

iptonidazole  would  increase.  The  increase  would be expected  to consist of 

the  amount  of  drug  estimated  to  be  used  in  place  of  dimetridazole in 

turkeys. As estimated  in  section 2.d. ,  ipronidazole's  production  would  be 

expected  to  increase  by 55,500 kg. This increase  in  production  could 
represent  a  doubling of the  production oE ipronidazoLe. 
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Ipronidazole  is  marketed  as  a  feed  premix  and  as  a  water-soluble  powder. 

The  premix  is  combin'ed  with  feed  by  licensed  feed  mill  personnel  to  provide 

a  finished  feed.  for  turkeys.  The  soluble  powder  is  combined  with  water  by 

turkey  production  facility  personnel  to  provide  medicated  drinking  water. 

Personnel  preparing  these  products  could  be  exposed  to  ipronidazole  through 

topical  or  inhalation  routes.  There  is  a  potential  for  toxic  effects  to 

occur  in  these  persons  as  well  as  persons  in  the  primary  manufacturing 

facility. 

(3)  Introduction  into  the  environment  through  the  use  of  ipronidazole: 

As  with  dimetridazole  (see 3.a.(3)), environmental  introductions  of 

ipronidazole  will be calculated  based  on  a  liberal  estimate  of  the 

concentration  of  the  drug  contained  in  waste  from  a  confinement  facility. 

Additionally,  for  the  same  reasons  given  for  dimetridazole  (see  section 

3.a.(3),  it should be recognized  that  the  estimated  concentrations 

calculated  for  ipronidazole  in  soil  and  runoff  are  high  relative  to  the 

concentrations  which  might  actually  be  expected to occur  in  the 

environment. 

MacDonald  et  al. (1971) report  that  Fellig  et  al.  (1969)  identified 
l-alpha-alpha-trimethyl-5-nitroimidazole-2-methanol as  a  metabolite  of 

ipronidazole.  In  a  later  study,  Weiss  et  al.  (1981)  report  that  in  rats 

this  metabolite  together  with  unchanged  parent  compound  accounted  for  about 

40% of  the  excreted  dose  of  ipronidazole.  They  indicated  that  the 

remaining  metabolites  were  highly  water-soluble  and  could  not  be  extracted 

into  organic  solvents  before  enzymic  hydrolysis  occurred.  Upon  analysis  of 

water  extractable  fecal  metabolites  they  identified  2,3-dihydro- 

2-(-hydroxypropyl)-3-methyl-4-nitro-l~-imidazol-5-ol as  an  additional 

metabolite  of  ipronidazole.  From  the  information  available  in  Weiss  et  al. 

(19811,  it  appears  that  this  metabolite  represented  12.4%  of  the 

administered  dose. 

Because  turkeys  are  susceptible  to  histomoniasis  at  any  age  and  slaughter 

often  occurs  at  23  weeks  of  age,  turkeys  could  be  given  an  antihistomonal 

agent  for  23  week.s  for  prevention  of  the  disease.  For  the  23-week  period  a 
turkey  will  consume 70.4 pounds of food  (Marsden, 1971). Ipronidazole is 
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recommended f o r   u s e  a t  a l e v e l  of 56.75 grams/ ton   for   the   p revent ion   of  

his tomoniasis ,   growth  promotion,   and  feed  eff ic iency.   During  the 23-week 

per iod  a turkey  w i l l  consume approximately 2.0 g of i p r o n i d a z o l e  (70.4 lbs .  

X 56.75 g/2000 l b s .  ) . Based  on da ta   p re sen ted  by EPA and USDA (19791, a 

ten-pound  turkey w i l l  produce 0.255 kg wet waste/day.  Although  turkeys 

weighing more o r  less t h a n   t e n  pounds w i l l  p roduce   propor t iona te ly  more o r  

less waste, u t i l i z i n g   t h e   f i g u r e  of 0.255 kg wet was te /day ,   i n  161 days (23 
weeks), a turkey  w i l l  produce 41.1 kg of  waste. An i n i t i a l  estimate, based 

on  an  assumption  that  100%  (2.0 g) of the   adminis te red   ip ronidazole  w i l l  be 

exc re t ed ,   g ives  a concen t r a t ion  of i p r o n i d a z o l e   i n   t u r k e y  waste of 0.049 g 

ipronidazole /kg  waste (2.0 g / 41.1 kg)   o r  49 ppm. Based on the   r epor t   o f  

Weiss e t  a l .  (1981), less than  40%  (19.6 ppm) of t h i s  waste would  be 

expec ted   to   be   paren t .   ip ronidazole .  

As s t a t e d   i n   s e c t i o n   3 . a . ( 3 ) ,   p o u l t r y  waste could  be  spread on a g r i c u l t u r a l  

f i e l d s  a t  a ra te  of 1.1.9 tons w e t  waste p e r  acre a n d   i n c o r p o r a t e d   i n t o   s o i l  

t o  a dep th   o f   s ix   i nches .  Assuming t h e   t o p   s i x   i n c h e s   o f   s o i l   w e i g h s  

909,000 kg per acre, i nco rpora t ion  of waste i n t o   s o i l  a t  a rate of 11.9 

tons  (10,818.2 kg)  per acre w i l l  g ive  a concent ra t ion   of   ip ronidazole   p lus  

me tabo l i t e s  of 0.58 nng/kg (ppm) (49 mg/kg X 10,818.2 kg/acre  / 909,000 kg).  

Of t h i s   c o n c e n t r a t i o n ,  less than  0.23 ppm (40%) could be pa ren t  

ip ronidazole .  

I f  i t  r a i n s   b e f o r e   t h e   i n c o r p o r a t i o n   i n t o   s o i l   o f  manure con ta in ing  

ip ron idazo le ,   t he   concen t r a t ion  of ipronidazole   which  could be i n  2 i nches  

(205,500 kg)  of  runoff is  2.58 mg/kg (49 %/kg X 10,818.2 kg /ac re  / 205,500 
kg  water).  Of t h i s   c o n c e n t r a t i o n ,  less than  1.03 ppm (40%) could  be  parent  

ip ronidazole .  

(4) Fate   o f   ip ronidazole   in   the   envi ronment :  There is  o n l y   l i m i t e d  

i n f o r m a t i o n   r e l e v a n t   t o   t h e   f a t e  of i p r o n i d a z o l e   o r  i t s  m e t a b o l i t e s   i n   t h e  

environment. The  Merck Index (1983) r e p o r t s   t h a t   i p r o n i d a z o l e  is  s o l u b l e  

i n  water. Based   on   . th i s   repor t ,   ip ronidazole  would  be  found i n   r u n o f f  and 

soi l -water .   Therefore ,  i t  could leach i n t o   s u r f a c e  and  ground waters and 

be  absorbed by plant:;. 
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Chemicals with l o g  P va lues   o f   l e s s   t han  1 are no t   expec ted   t o  

s i g n i f i c a n t l y   b i o c o n c e n t r a t e   o r   s o r b   t o   o r g a n i c  matter i n   s o i l ,  whereas 

those  with log P of 4 o r  greater may b i o c o n c e n t r a t e   o r   s o r b   t o   o r g a n i c  

matter i n   s o i l  (EPA, 1985;  Veith e t  a l . ,  1985) .   Guerra   (1981)   reports  a 

log  P of 1.06 f o r   i p r o n i d a z o l e ,  which i n d i c a t e s   t h a t   i p r o n i d a z o l e  would  not 

be e x p e c t e d   t o   s i g n i f i c a n t l y   b i o a c c u m u l a t e   o r   s o r b   t o   o r g a n i c  matter i n  

s o i l .  

MacDonald e t  a l .  (1971)   r epor t s   t ha t   i p ron idazo le   and  i t s  i d e n t i f i e d  

1-alpha, alpha-trimethyl-5-nitroimidazole-2-methanol metabo l i t e  are s t a b l e  

i n   a c i d   b u t   s u b j e c t  I:O h y d r o l y s i s   i n   b a s e s .  They a l s o   r e p o r t   t h a t  80% o r  

more of   the   paren t   ip ronidazole  and i t s  i d e n t i f i e d  2-methanol  metabolite 

decompose a f t e r  7 hour s   o f   exposure   t o   d i r ec t   sun l igh t .  Weiss e t  a l .  

(1980)   repor t   tha t   o i ther   metabol i tes   o f   ip ronidazole  are s u b j e c t   t o  

enzymatic  hydrolysiso  Stone  and Hobson (1974)   r epor t   t ha t   i p ron idazo le  

a b s o r b s   l i g h t  a t  a maximum of 320 nm. These  data ,  as wel l  as 

i p r o n i d a z o l e ' s   r e l a t i v e l y   h i g h  water s o l u b i l i t y ,   i n d i c a t e   t h a t   i p r o n i d a z o l e  

would  be p r e s e n t   i n  ,an aqua t i c   so lu t ion   i n   t he   env i ronmen t  and  be  subject  

t o   hydro ly t i c   deg rada t ion .   Add i t iona l   deg rada t ion  would a l s o  be  expected 

f rom  exposure   to   sunl ight  and poss ib ly   f rom  b io logica l   ac t ions .  

(5)  E f f e c t s  of ip ronidazole   in   the   envi ronment :   Cons iderable   da ta   have  

been  presented  regar 'ding  the mode o f   a c t i o n ,  M I C s ,  and t o x i c i t y   o f  

d i m e t r i d a z o l e   ( s e e   s e c t i o n   3 . a . ( 5 ) ) .   I p r o n i d a z o l e ,   l i k e   d i m e t r i d a z o l e ,  is 

a 5-n i t ro imidazole ,  and they are c h e m i c a l l y ,   s t r u c t u r a l l y ,  and 

pharmacological ly   re . la ted.  It i s  r e a s o n a b l e   t h e r e f o r e   t o   a p p l y   t h e  

information  presente 'd   for   dimetr idazole   toward a cons idera t ion   of   the  

e f f e c t s   o f   i p r o n i d a z o l e  on the   envi ronment .   Based   on   the   ava i lab le  

informat ion ,   bo th   d rugs  would  be  expected  to  exhibit   the same e f f e c t s  

r e l a t i v e   t o   t h e i r   e x q e c t e d   c o n c e n t r a t i o n s   i n   t h e   e n v i r o n m e n t .  

Hoffer  e t  a l .  (1971)  and  Marusich e t  a l .  (1970)   repor t   tha t   the  LD50 f o r  

i p r o n i d a z o l e   i n  1-week o ld   t u rkey   pou l t s  is 640+25 mg/kg. Marusich e t  a l .  

( 1 9 7 0 )   a l s o   r e p o r t   t h a t   t h e   o n s e t  of c l i n i c a l   s i g n s  of t o x i c i t y  was r ap id  

w i t h   b i r d s   a p p e a r i n g   l e t h a r g i c   w i t h   w i n g s   d r o p p e d ,   b o d i e s   r e s t i n g   o n   h o c k s  

and  head  arched  backwards.  In  those  eventually  dying,  death  occurred 
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w i t h i n  24 hours.  Marusich e t  a l .  (1970), a l s o   r e p o r t   t h a t   s u r v i v i n g   b i r d s  

recovered   rap id ly  andl subsequent ly  showed e s s e n t i a l l y   t h e  same growth rate 

and feed  conversion a s  con t ro l s   excep t   i n   b i rds   where   g roup   mor t a l i t y  was 

50% o r  more. I n  d e a d   b i r d s ,   g r o s s   p a t h o l o g i c a l   l e s i o n s  were observed  with 

nephromegaly  and  hepatomegaly  and  scattered  foci  of  necrosis.  These 

pathological   0bservat : ions are similar t o   t h o s e   r e p o r t e d  by Riddel l   (1984)  

as o c c u r r i n g   i n  Rouen duckl ings  and gos l ings   t r ea t ed   w i th   d ime t r idazo le .  

Weiss e t  a l .  (1981) r e p o r t   t h e  LD50 o f   i p r o n i d a z o l e   i n   a d u l t  rats t o   b e  

920+48 - mg/kg. 

( 6 )  Summary of   the  environmental  i m p a c t  of  ipronidazole:  Based on the  

l i m i t e d  amount o f   i n f o r m a t i o n   a v a i l a b l e   f o r   d i m e t r i d a z o l e  and ip ron idazo le ,  

any i n c r e a s e   i n   t h e   p r o d u c t i o n  and use   o f   i p ron idazo le   r e su l t i ng   f rom  the  

removal  of  dimetridazole  from  the  market  would  not  be  expected  to 

s i g n i f i c a n t l y   e f f e c t   t h e   q u a l i t y  of human environment. 

Ip ron idazo le  is  c h e m i c a l l y ,   s t r u c t u r a l l y ,  and pharmacological ly  similar t o  

d imet r idazole .   Therefore ,   any   envi ronmenta l   impacts   f rom  the   increased  

product ion and use  of i p ron idazo le  would  be a n t i c i p a t e d   t o   b e  similar t o  

those  a l ready  resul t j ing  f rom  the  manufacture  and use   d ime t r idazo le .  

Adver se   e f f ec t s   f rom  so i l   concen t r a t ions  on  microorganisms,  blue-green 

a lgae ,  and  avian  or  mammalian s p e c i e s  are not   expected.   Adverse  effects  

could  occur   in   aquat . lc   microorganisms.  The l i m i t e d  amount  of in format ion  

c o n c e r n i n g   p l a n t s   i n d i c a t e s   t h a t   a d v e r s e   e f f e c t s   o n   p l a n t s   c o u l d   o c c u r ,   b u t  

t he   na tu re  of t h e   e f f e c t s  and t h e   l e v e l  of exposure  necessary  for   such 

e f f e c t s   t o   o c c u r  are not  known. 

A s  wi th   d ime t r idazo le ,  no d a t a  are a v a i l a b l e   c o n c e r n i n g   t h e   t o x i c i t y   o f  

i p r o n i d a z o l e   t o   a q u a t i c   i n v e r t e b r a t e   o r   v e r t e b r a t e   s p e c i e s ,   n o r  are d a t a  

a v a i l a b l e   r e l e v a n t   t o   t h e   t o x i c i t y   o f  i t s  metabol ic   products .  However, as 

p rev ious ly   no ted   fo r   d ime t r idazo le ,  some d a t a  (Edwards e t  a l . ,  1973; 

Muller,   Lindmark  and  McLaughlin,   19761,  suggest  that   metabolites  contained 

i n   t u r k e y  waste might  not cause a c u t e   t o x i c   e f f e c t s   i n   e n v i r o n m e n t a l  

organisms. 

Ipronidazole  i s  not   expec ted   to   b ioaccumula te   and   could   be   subjec t   to  

b i o l o g i c a l ,   h y d r o l y t i c ,  and photo ly t ic   degrada t ion   in   the   envi ronment .  
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Therefore,  any  effects  which  could  occur  would  be  expected  to  be  limited  to 

organisms  exposed  to  ipronidazole  in  fresh  turkey  waste. 

Acute  occupational  t,oxicity  would  not  he  anticipated  provided  reasonable 

occupational  safety  precautions  are  utilized  at  the  manufacturing  sites  and 

at  the  sites  of  final  formulation  preparation. 

c. Environmental  data  on  the  most  likely  substitutes  for  misuse  in 

swine. 

As noted  above  (see  .section 2.c.), lincomycin,  roxarsone,  tiamulin, 

tylosin,  carbadox,  virginiamycin,  bacitracin,  and  gentamicin  are  approved 

for  use  in  the  preve,ntion or treatment  of  swine  dysentery.  Therefore,  if 
dimetridazole  were  no  longer  available  for  misuse  in  swine,  swine  producers 

would  have a  number  of  approved  products  to  use  as  substitutes  for 

dimetridazole.  It  is  not  possible  to  estimate  the  amount  of  dimetridazole 

which  is  currently  being  misused  for  swine  dysentery,  nor  is  it  possible  to 

estimate  the  increases  in  production  and  use  of  approved  products  which 

would  result  from  the  removal  of  dimetridazole  from  the  market.  However, 

increases-in the  production  and  use  of  the  approved  products  may  represent 

only a  small  portion  of  their  current  production  and  use  because  of  the 

number  of  approved  products  available  and  because  many  of  the  approved 

products  are  currently  approved  for  uses  other  than  swine  dysentery  and  for 

use  in  other  species. For example,  lincomycin  is  approved  for  use  in 

chickens  for  control  of  respiratory  disease  and in broilers  chickens  for 

improved  weight  gain,  feed  efficiency,  and  necrotic  enteritis. It is  also 
approved  for use  in dogs, cats,  and  swine  for  conditions  other  than  swine 
dysentery.  Roxarsone  is  approved  for  use  in  chickens  and  turkeys  for 

improved  weight  gain  and  feed  efficiency  as  well  as in  swine  for  improved 

weight  gain  and  feed  efficiency.  Virginiamycin  is  approved  in  both  swine 

and  poultry  for  weight  gain. 

The  potential  environmental  impacts  of  lincomycin,  roxarsone,  tylosin, 

carbadox,  virginiamycin,  and  bacitracin  have  been  considered  with  respect 

to  their  use as substitutes ( 1 )  for  subtherapeutic  uses of.tetracyclines 

and  penicillins  in  amimal  feeds  and (2) for  several  nitrofuran  drug 
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products  (Matheson, 1984; Feinman  and  Matheson, 1978).  In  those  analyses, 

no  significant  environmental  impacts  were  expected  from  potential  increases 

or  decreases  in  the  production  and  use  of  these  substitute  drugs. 

Following  environmental  analysis  of  the  use  of  tiamulin  and  gentamicin  in 

swine  dysentery,  the  Center  found  that  no  significant  environmental  impact 

would  be  expected  from  their  production  and  use (NADA's 139-472 and 

133-836, respectively). 

In  view  of ( 1 )  the  number  of  approved  products  available  for  the  treatment 

or  prevention  of  sw.ine  dysentery, (2 )  the  limited  increases  in  production 

and  use  expected  for  approved  products,  and ( 3 )  previous  environmental 

assessments  of  these  products,  which  found  no  significant  environmental 

impacts  from  their  production  and  use,  no  further  consideration  of  the 

environmental  impacts of the  use  of  approved  products  to  replace  the  misuse 

of  dimetridazole  in  swine  dysentery  is  warranted. 

d. Environmental  impact  of  the  proposed  action  from  the  use of 

substitute  products  in  turkeys. 

The  Center  has  considered  the  available  environmental  information  for 

dimetridazole  and  ipronidazole.  These  new  animal  drugs  are  related, 

structurally,  chemically,  and  pharmacologically,  and  potential 

environmental  impacts  associated  with  increased  production  and  use  of 

ipronidazole  are  likely  to  be  the  same  as  those  which  occur  with  the 

current  use  of  dimet:ridazole. No change  in  the  production  of  turkeys  or  in 

morbidity  and  mortallity  of  turkeys is anticipated  from  the  substitution  of 

ipronidazole  for  the  existing  uses  of  dimetridazole.  Therefore,  the  Center 

concludes  that  any  Increases  in  the  production  and  use  of  ipronidazole 

resulting  from  the  proposed  withdrawal of approval  of  the NADA's for 

dimetridazole  would  not  be  expected  to  significantly  effect  the quality of 

the  human  environment. 

e. Conclusions ,, 

The  withdrawal  of  approvals  of  the NADA's for  dimetridazole,  subsequent 
removal of dimetr idazole-containing drug  products  from  the  market,  and 
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i n c r e a s e s   i n   t h e   u s e  of subs t i t u t e   p roduc t s   i n   t u rkeys   and   swine  would not  

be expected  to   have a.ny s ign i f i can t   adve r se   impac t   on   t he   qua l i t y   o f   t he  

human environment. 

4. Mitigat ion  Measures   to   Offset  Any Adverse  Environmental   Effects  

No adverse   envi ronmenta l   e f fec ts   assoc ia ted   wi th   the   p roposed   ac t ion  are 

expected.   Therefore ,  no mit igat ion  measures  are necessary .  

5. Regula tory   Al te rna t ives   to   the   Proposed   Act ion  and Any Expected 

Environmental  Impacts: 

Regu la to ry   a l t e rna t ives  as def ined  by the  Counci l   on  Environmental   Qual i ty  

Regula t ions  (40  CFR j1508.25) inc lude :   (1 )  no a c t i o n ,   ( 2 )   o t h e r   r e a s o n a b l e  

courses   o f   ac t ion ,   and  ( 3 )  mitigat ion  measures   not   included  in   the  proposed 

ac t ion .  

Dimetridazole i s  approved  for  use  only  in  food-producing  animals and d a t a  

presented  in the   p roposa l   to   wi thdraw  approval  of t he  NADA's f o r  

d imet r idazole  (NOOH; copy  a t tached)   demonst ra te   tha t  i t  i s  not shown t o  be 

safe   wi th in   the   meantng   of   Sec t ion   512(e) ( l ) (B)  of t he   ac t   because   ( a )  new 

evidence  provides  a reasonable   basis   f rom  which  ser ious  quest ions  about   the 

u l t i m a t e   s a f e t y   o f   d i m e t r i d a z o l e  and t h e   r e s i d u e s   t h a t  may r e s u l t  from its 

use may be   i n fe r r ed ,   (b )  new evidence shows t h a t   t h e   d r u g  is no longer  

shown t o  be s a f e  by adequate tests by a l l  methods  reasonably  appl icable ,  

and ( c )  new evidence shows tha t   t he   l abe led   d i r ec t ions   fo r   u se   have   no t  

been  followed i n   p r a c t i c e  and are n o t   l i k e l y   t o  be fo l lowed   i n   t he   fu tu re .  

Any  known a l t e r n a t i v e   t o   o r   m i t i g a t i o n  of the   p roposed   ac t ion  would resu l t  

i n   t he   exposure  of humans t o   r e s i d u e s  of a drug  which  has  not  been shown t o  

be safe   wi th in   the   meaning   of   512(e) ( l ) (B)   o f   the  act. In  view  of  the 

se r iousness  of t he   ques t ions   su r round ing   t he   s a fe ty  of d ime t r idazo le  and 

t h e   r e s i d u e s   t h a t  may r e s u l t  from i t s  u s e ,   i n c l u d i n g   t h e   q u e s t i o n s  of t h e  

c a r c i n o g e n i c i t y  of d lme t r idazo le  and its metabol i tes ,   such  a n  a l t e r n a t i v e  

o r   m i t i g a t i o n  would t h e r e f o r e   b e   i n   c o n f l i c t   w i t h   t h e   b a s i c   s t a t u t o r y  

requirements  of  the i3Ct  and  cannot  be  considered  reasonable.  
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Congressional  imposition  of  a  "moratorium"  on  the  proposal  to  withdraw 

approval  of  the NADA's for  dimetridazole  pending  further  studies  or 

Congressional  amendment  of  the  act  would  be  necessary  before  alternatives 

could  be  considered.  Such a  Congressional  moratorium  or  amendment  could 

result  in  the  Center  taking  no  action  with  regard  to  the  NADA's  for 

dimetridazole. 

The  Center  will  consider  regulatory  alternatives  if  identified,  provided 

the  questions  concerning  dimetridazole's  human  food  safety  are  resolved  in 

favor  of  the  compoun.d. 

6.  Comparison  of  the  Environmental  Impacts  of  the  Proposed  Action  with 

those  of  Regulatory  Alternatives 

As indicated  in  section 5 ,  no  reasonable  regulatory  alternatives  to  the 

proposed  action  are  known  to  exist.  Therefore,  no  comparisons of impacts 

are  possible.  However,  as  stated  in  section  3.d.,  the  Center  has 

considered  the  available  environmental  information  for  dimetridazole  and 

ipronidazole,  and  concluded  that  because  they  are  chemically,  structurally, 

and  pharmacologically  similar,  the  potential  environmental  impacts 

associated  with  their  production  and  use  are  likely  to  be  the  same.  In 

section 3.e., the  Center  also  states  that  any  impacts  which  could  occur  are 

not  expected  to  be  significant.  Therefore,  any  regulatory  alternative  to 

the  proposed  action,  congressional  moratorium,  or  congressional  amendment 

to  the  act  which  would  result  in  continued  production  and  use  of 

dimetridazole,  decreases  in  its  production  and  use,  or  increases  in  the 

production  and  use  of  ipronidazole,  would  not  be  expected  to  significantly 

effect  the  quality  of  the  human  environment. 

7. Conclusions 

The  proposed  withdrawal  of  the  NADA's  for  dimetridazole  is  not  expected  to 
significantly  effect  the  quality  of  the  human  environment.  Therefore,  an 

environmental  impact  statement  will  not  be  prepared  for  this  proposed 
action. 
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